THE PURPOSE OF THIS CHAPTER is to confirm and enlarge some obselVations which have been published previously, especially in our preliminary reports of 1949 (2) and of 1958 (3) .
EARLIER WORK
In 1949, after a series of experiments, we published a preliminary report (2) in which we described, for the first time, the intracorneal inclusion of a lenticule to modify refraction of the ocular globe. This lenticule included in the thickness of the cornea would act mainly to modify the CUlVe of the anterior face of the cornea but also, independently, as a lens, in accordance with its index of refraction.
,<\ At first we experimented on cats and rabbits by introducing in a corneal pocket a biconvex Flint Glass lens, 6 nun. in diameter and with a power of 10 positive diopters. In these cases the tolerance was bad, due to the compression exerted by the periphery of the lenticule, which was fiat, on the anterior layers of the cornea, causing in a more or less long period of time necrosis of the same layers and the subsequent elimination of the lenticule.
To prevent this inconvenience, small menisci of the same 53 material were included in the thickness of the cornea, wit.~ concave bases of an equal radius of curvature as that of the cornea at the level of the inclusion, which was calculated to be 0.3 mm. shorter than the radius obtained from an ophthalmometric reading of the anterior face. These lenticules, 5 mm. in diameter, were well tolerated, modifying the radius of curvature of the anterior face of the cornea in proportion to its dioptric power, but somewhat later they caused, in all cases, edema of the anterior corneal layers with formation of vesicles in the epithelium, vascularization, and in some cases, necrosis with ulceration, either aseptic or septic by secondary infection, and belated elimination of the lenticule, unless this was prevented by the neoformation of a highly vascularized, opaque tissue. The posterior layers of the cornea, situated behind the lenticule, remained transparent in all cases if they were not involved by the septic complica tion. With the advent of Ridley's lens, we again tried the same intracorneal menisci, which this time were made of Plexiglas. In all cases, loss of the transparency of the anterior layers of the cornea, more or less belated, or elimination of the lenticule, occurred through the processes already described.
These observations provided proof of the fact that the main cause of intolerance of these intracorneal implants is of a physical nature, being determined by the lens as an obstacle which hinders the metabolic exchange between the posterior and anterior layers of the cornea, and only in this sense, smce the transparency of the posterior layers was maintained in all cases in which superadded septic complications did not occur. However we do not overlook the possibility of intolerance due to the chemical conditions of the included material.
Guided by these principles, we tried with E. Ariza (1) large size interlamellar inclusions, with a large central perforation for the purpose of not altering the metabolism of the optic zone, and with a curve different than that of the cornea, for the purpose of modifying it and of altering its refractive power. All these inclusions were eliminated, in our opinion, because of the compression they exerted, as being different in shape and grea ter in size. We included positive lenticules betvveen +5.00 and + 10.00 diopters and negative lenticules of -5.00 diopters.
To evaluate the approximate refractive value of the corneal lenticules we used a simplified method, which consists of accepting as power of the lenticule the difference existing between the dioptric value of its anterior and posterior faces, considering for the posterior face not its actual value but rather the value of a curve parallel to it at a point where the lenticule has no thickness (Figure 3) . The turning of the posterior face with the lathe is evaluated, keeping in mind the increase of thickness that the corneal tissue undergoes during freezing. Being approximate, the technical data are considered of little interest and their description in detail will be given in a later section rather than here.
POSTOPERATIVE COURSE
The postoperative course is extremely simple in all cases. The eye remains without hyperemia and, seen with the naked eye, the cornea appears perfectly transparent, or it shows a very thin veil due to edema in the zone in which the pocket was dissected; this edema disappears in 8 or 10 days. The lenticule is almost invisible. With oblique illumination, its presence can be neal cells of the lenticule; the interstromal spaces remain filled with an amorphous, transparent interstitial liquid which lacks a biomicroscopic structure ( Figure 4) .
As weeks pass, zones of optic density appear in the thickness of the lenticule; these zones are preferably distributed in the periphery and in the anterior and posterior faces of the lenticule, causing progressive diminution of the diameter and thickness of the optically empty zone, which retains the form of a meniscus, either positive or negative in accordance wjth the cases. These optically filled zones progress from the periphery toward the center causing progressive reduction of the optically empty residual space, up to its complete disappearance, which is due, not to reabsorption of the lenticule, as was thought in the first cases, but rather to reconstitution of the lenticule and its definitive incorporation into the recipient cornea. This biornicroscopic image which logically should correspond to the repopulation of the interstromal spaces of the lenticule by parenchymatous cells of the recipient, and precisely in an arranged form from the periphery and the anterior and posterior surfaces toward the center, does not coincide with our histologic observations in which the migration of interstitial cells appeared simultaneously and in a disorderly fashion in the entire lenticule and progressively increased in density without any order as time passed. 
RESULTS
The results obtained in a series of 11 rabbits in which the operation was carried Ollt using the technique described above are summarized in The animal is sacrificed for anatOnllcopathological examination.
In this case the modification of the refraction induced by the corneal tissue lens included can be evaluated in about 8.00 diopters.
The cornea of the left eye was fixed in a 10 percent solution of formaldehyde and cut in the freezing microtome. Sections taken at different levels were examined fresh, by phase contrast, and stained with hematoxylineosin and toluidine blue. The cornea has preserved its macroscopic morphology well, maintaining regularity of its curvature both at the anterior and posterior faces. The cornea is thicker at the center of the sections than at the ends. At the center of the cornea, situated near the epithelial face, the inclusion of a fragment of corneal stroma with the form of a positive meniscus is visible (Figure 6 ) . The curve of the epithelial face shows a small convexity that begins exactly in front of the inclusion. The thickness of the cornea is 0.6 mm. at the ends of the specimen and 0.8 mm. at its center. The thickness of the inclusion at its center is 0.2 mm. The dimensions of the inclusion vary in accordance to the situation of the sections. In central sections it has a length of 6 rrun.
At examination under low magnification it is apparent that the inclusion is formed by corneal tissue of identical structure as that of the rest of the corneal parenchyma. The inclusion is nucleated but not as much as the rest of the cornea, near the center of which there are some zones at which the nuclei are very scanty.
Under greater magnification, the limits between recipient and the inclusion are easily identified near the ends of the inclusion, by the different direction of the fine corneal lamellae. However, the limits are less marked toward, and at the center of, the inclusion, where the fine corneal lamellae and those of the inclusion are parallel (Figure 7) .
The thickness of the layer of parenchyma which exists between the inclusion and the epithelium is uniform in the whole extent of the inclusion, being of less than 0.12 rnm.
No presence of neoformed vessels was observed in the preparations examined.
Examination shows absolute regularity in the form and situation of the implant, and regularity of the curves which have not been involved by zones of necrosis or reabsorption. The change of curvature of the epithelial face of the cornea is in perfect relation to the curve of the lenticule included in the thickness of the cornea. Nucleation of the lenticule is nearly complete and perfect, which definitely assures its vitality. The endothelium is poorly preserved because of artifacts of histologic technique.
EXPERIMENTAL WORK-HuMANS
The results of our experiments gave proof of the good tolerance of the cornea toward the inclusion of a lenticule of homoplastic corneal parenchyma, as well as of the complete repopulation of the lenticule by cells of the recipient. The latter condition, although more or less belated, definitely assures permanence of the lenticule with preservation of transparency. Thus, we proceeded to perform intracomeal inclusions in eight patients who were in need of extraction of the crystalline lens. All inclusions were performed by using silica-desiccated positive lenticules (Table II) .
In five cases the indication for the operation was aesthetic, since there were irreversible lesions of the fundus of the eye. These cases served to prove once more the good tolerance of the cornea and of the eye to the operation. Later, in an attempt to diminish anisometropia, we performed the operation in three patients with mononuclear senile cataract but with good conditions of perception and projection of light.
SURGICAL TECHNIQUE
We utilized anesthesia and akinesia by curare in all cases. The technique for the inclusion \-vas the same as that used in rabbits and already described (Figure 8 ), only in some cases the FIGURE 8. Four scleral stitches knotted to the Colibri blepharostat secure perfect fi'Xation for dissection of the interlamellar pocket.
incision was lateral rather than superior. In all cases dissection of a very superficial corneal pocket was difficult, and in no case did we find it possible to place the lenticule within the anterior layers of the cornea, as we wanted to do. In two cases in which we attempted to do this (not included in our reports), the anterior layers of the cornea were torn and this prompted us to desist in our attempt. The corneal pocket healed in a few days without opacity. There is an increase of thickness in the center of the cornea of the eye of 0.25 rom. which to the thickness of the inclusion of very attenu M filled lenticule.
R.E. 48.50 -49.50 X 70 R.E. +6.50 -1.25 X 60 V = a more recent article (9), reports the results obtained with this technique in eight cases in human beings, but he does not mention the modification of refraction he obtained. Martinez and Katzin (10), in 1963, published a brief preliminary report in which they spoke of modifications of up to 25 diopters in eyes of cats which had intralamellar inclusions of disks of fresh cornea. Also, at Baylor University, Houston, Texas, J. 1. Barraquer, L. Girard, L. Daily, and V. Golovin (6) performed anterior lamellar keratoplasties in rabbits by using Krwawicz's technique (7), which involves intracorneal inclusion of the graft and secondary resection of the anterior layers, and by using refractive lamellar grafts they were able to verify the change of refraction caused by the intracomeal presence of the lenticule, even before resection of the anterior layers of the cornea would have been performed. The observations were limited to a period of only from 30 to 40 days, at the end of which the anterior layers were resected for other purposes. The results are summarized in Table III. In studying these results, it is amazing that by using lenticules of equal dioptric power, greater corrections were obtained in corneas of a low dioptric power (case Nos. 118, 119, 120) 
